J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(fj) Publication number : 0 623 292 A1 



EUROPEAN PATENT APPLICATION 



@ Application number: 94301873.9 
(S) Date of filing : 16.03.94 



@ Int. CI. 6 : A42B3/10 



CLm 



(So) Priority : 26.03.93 GB 9306385 

(33) Date of publication of application : 
09.11.94 Bulletin 94/45 

(f3) Designated Contracting States : 
DE FR GB IT 

@ Applicant : GEC-MARCONI LIMITED 
The Grove, 
Warren Lane 

Stanmore, Middlesex HA7 4LY (GB) 



(72) Inventor : Sanger, Graham Keith 
16 Capel Road 

Sittingbourne, Kent ME10 4EP (GB) 

(g) Representative : Pope, Michael Bertram 
Wlngate 

The General Electric Company, p.l.c. 
GEC Patent Department 
Waterhouse Lane 
Chelmsford, Essex CM1 2QX (GB) 



&5 



(£) Helmets. 

(g) A helmet incorporating a suspension arrange- 
ment for supporting the helmet shell (3) on a 
wearer's head (2) comprising a ring (1) of iight, 
stiff material having an internal surface match- 
ed to the wearer's head and an external surface 
which fits against a part of the internal surface 
of the helmet shell and is detachably secured 
thereto. 
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This invention relates to helmets, and especially 
to helmets designed to carry equipment forming part 
of a head-up display system. Such systems normally 
incorporate an optical unit arranged to display to an 
observer an image of display material superimposed 
on a direct view of the surroundings, and are com- 
monly used in aircraft the display material being, for 
example, instrument readings, radar presentations, 
maps or possibly an intensified image of the scene 
viewed by the observer, as well as other information. 

In the case of helmet mounted displays the dis- 
play equipment carried by the helmet can be bulky 
and somewhat heavy, which could make the helmet 
uncomfortable for the wearer. 

An object of the invention is to provide means of 
alleviating this problem, although the invention has 
other advantages as will be apparent from the follow- 
ing description. Moreover the invention is not restrict- 
ed to use with helmets forming part of helmet mount- 
ed displays but could have application to helmets em- 
ployed for other purposes. 

According to the invention in its broadest aspect 
a helmet comprises a helmet shell, and a suspension 
arrangement for supporting the helmet shell on a 
wearer's head, the suspension arrangement compris- 
ing a light-weight relatively stiff ring, having an inter- 
nal surface which is matched to, so as to fit closely 
around, the wearer's head, and an external surface 
which engages a co-operating part of the surface of 
the helmet shell, and means for detachably securing 
the ring to the shell. 

The ring is preferably formed of expanded poly- 
styrene or polypropylene or similar low density plas- 
tics material, and conveniently carries on its internal 
surface a layer of soft padding material, for example 
a foam rubber or plastics material, to form a cushion 
against the wearer's head may be accomplished eith- 
er by custom trimming the inner surface of a common 
ring blank, or by selection from a number of different- 
ly sized rings. 

By arranging for the ring, which may be termed a 
form fitting ring, to be detachably secured to the hel- 
met shell, a ring individual to a particular wearer may 
be attached to any helmet shell he is required to wear. 
Conversely, any one helmet shell may be used by any 
individual wearer by fitting that wearer's ring in the 
helmet shell. 

The ring may be secured to the helmet shell by 
means of a hook and loop fastener system, that is to 
say a fastening system as commonly known under the 
trade name Velcro, although other forms of releas- 
able securing means may alternatively be employed. 

The ring may support other items of the helmet 
system, such as ear-cups for accommodating ear 
pieces of intercommunication/radio equipment and a 
nape-pad, means conveniently being provided for ad- 
justing the positions of these devices to suit the wear- 
er. 



The invention also provides a suspension ar- 
rangement for supporting a shell of a helmet on a 
wearer's head comprising a light weight relatively stiff 
ring having an internal surface matched, so as to fit 
5 closely around the wearer's head, and an external 
surface shaped to engage and arranged to be detach- 
ably secured to a part of the internal surface of the 
helmet shell. 

The invention also provides a method of adapting 
w a helmet to fit a particular wearer's head comprising 
providing a light-weight relatively stiff ring having an 
internal surface matched, so as to fit closely around 
that particular wearer's head, and detachably secur- 
ing the ring within the helmet. 
15 The invention is primarily applicable to helmets 

fitted with display equipment for head-up display sys- 
tems especially for use by aircrew. 

One helmet suitable for such use and form fitting 
means therefore will now be described by way of ex- 
20 ample with reference to Figures 1 to 6 of the accom- 
panying schematic drawings, in which; 

Figure 1 illustrates a suitable form fitting ring, 
Figures 2A and 2B illustrate the ring fitted into a 
helmet shell, 

25 Figure 3 illustrates a method of securing the ring 

to the shell, 

Figure 4 illustrates the form fitting ring with sus- 
pension means, 

Figure 5 illustrates a means of securing items of 
30 equipment to the form fitting ring, and 

Figure 6 represents in diagrammatic form a hel- 
met incorporating the invention fitted with head- 
up display units. 

Referring first to Figure 1, this shows a form fit- 
35 ting ring 1 of expanded polystyrene or polypropylene 
fitted to a wearer's head 2, the internal surface of the 
ring being shaped to fit closely around the wearer's 
head. 

Figures 2A and 2B show a front view and side 

40 view respectively of the ring 1 fitted into a helmet shell 
3. The ring has fitted to it a webbing/netting suspen- 
sion 4 which fits over the top of the helmet wearer's 
head and can be adjusted in size to provide height ad- 
justment for the ring 1, and consequently for the het- 

45 met. Hook and loop fastener arrangements 12, 13 
(see Fig. 3) are provided for detachably securing the 
ring 1 into the helmet shell 3, the upper part of the in- 
ternal surface of which carries a fixed attenuation 
liner 5 of known kind. In order to improve the comfort 

50 to the wearer a layer 11 of soft foam padding is ap- 
plied to the surface of the ring 1 which engages the 
wearer's head. 

A suitable form of hook and loop fastening ar- 
rangement is illustrated in Figures 3Aand 3B. Such 

55 an arrangement, known commonly as Velcro compris- 
es a pair of strips one of which carries on its surface 
a multiplicity of hooks and the other a multiplicity of 
loops, such that when the strips are pressed together 
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the hooks and loops engage to hold the strips togeth- 
er, but can be separated by pulling away from each 
other. Thus the ring 1 carries one of a pair of such 
strips on its front surface as shown at 12A, and an- 
other on its upper surface of the back as shown at 
13A. Complementary strips 12B, 13B are disposed at 
the front of the helmet shell 3 and the lower surface 
of the attenuation liner 5 at the rear for engagement 
with the strips 12A, 1 3A respectively. 

The ring 1 is secured to the helmet shell 3 by first 
engaging the strips 12A, 12B, with the ring in the pos- 
ition shown by the broken line 15 in Figure 3B and 
then rotating it upwards as indicated by the arrow to 
engage the strips 13A, 13B, removal being achieved 
by reversing the process. 

Figure 4 represents a perspective view of the ring 
1 and webbing/netting suspension 4; the latter is ad- 
justable by means of a gathering loop fastener 6 at the 
crown. 

Figure 5 shows the attachment to the ring 1 of a 
nape pad 7 (also illustrated in Figure 2B), and ear 
cups 8 for accommodating the ear pieces of radio/in- 
tercommunication equipment The nape pad 7 is se- 
cured to the ring 1 by means of adjustable webbing 
loops 9, and the pad carries forwardly extending stiff- 
ened webbing pieces 1 0 on which the ear cups are ad- 
justably mounted. 

As previously explained, the invention is primarily 
intended for use with helmets designed to carry 
equipment forming part of a head-up display system, 
and units 14 of such equipment carried by a helmet 
shell 3 as illustrated in Figures 2Aand 2B are shown 
in diagrammatic form in Figure 6. 

On tensioning the helmet on the head the helmet 
will effectively be pulled back onto the brow of the 
wearer. As a result of this action a corresponding gap 
tends to appear at the back of the head through which 
air may pass into the space above the top of the wear- 
er's head. The ring 1 may also include strategic vent- 
ing holes (not shown) to aid the passage of air to the 
scalp. 

The principle advantages of the invention are as 
follows:- 

A. It provides a more comfortable helmet fit. 

B. It will help to reduce dynamic overshoot (gross 
movement) of the helmet during an impact cycle, 
thus limiting the chance any attached display de- 
vices may have of contacting the wearer's face. 

C. It brings the helmet suspension attachment 
points close to the wearer's head, thus reducing 
the "bow-string" effect in helmet webbing sys- 
tems which attach to the helmet shell, thus mak- 
ing the helmet more stable under "g" loading. 

D. Thermal stress is likely to be reduced as air is 
able to pass around the form fitting ring to the 
predominantly exposed crown area. 

E. It enables a relatively large helmet to be fitted 
to a small head, thereby allowing a single size of 



helmet to be used for all wearers. 



Claims 
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1 . A helmet comprising a helmet shell (3), and a sus- 
pension arrangement for supporting the helmet 
shell (3) on a wearer's head (2) characterised in 
that the suspension arrangement comprises a 

10 light-weight relatively stiff ring (1), having an in- 
ternal surface which is matched to, so as to fit 
closely around, the wearer's head (2), and an ex- 
ternal surface which engages a co-operating part 
of the surface of the helmet shell (3), and means 

15 (12, 1 3) for detachably securing the ring (1) to the 
shell (3). 

2. A helmet according to Claim 1 wherein the ring (1) 
is formed of a low density plastics material. 

20 

3. A helmet according to Claim 2 wherein the ring (1) 
is formed of expanded polystyrene or polypropy- 
lene. 

25 4. A helmet according to any one of the preceding 
claims wherein the ring (1) carries on its internal 
surface a layer of a soft padding material (11) to 
form a cushion against the wearer's head. 

30 5. A helmet according to Claim 4 wherein the pad- 
ding material (11) is a foam rubber or plastics ma- 
terial. 

6. A helmet according to any one of the preceding 
35 claims wherein said means (12, 13) for securing 

comprises a hook and loop fastener system (12, 
13). 

7. A helmet according to any one of the preceding 
AO claims wherein the ring (1) has fitted to it a sus- 
pension means (4) of a flexible material which fits 
over the top of the wearer's head (2). 

8. A helmet according to Claim 7 wherein the sus- 
45 pension means (4) incorporates means (6) for ad- 
justment of the size of the suspension means (4), 
to provide height adjustment for the ring (1) and 
consequently the helmet. 

50 9. A helmet according to any one of the preceding 
claims wherein the ring (1) supports ear cups (8) 
for accommodating earpieces of an intercommu- 
nication/radio equipment 

55 10. A helmet according to any one of the preceding 
claims wherein the ring (1) supports a nape pad 
(7). 
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11. A helmet according to Claim 9 or Claim 10 incor- 
porating means (9, 10) for adjusting the position 
of said ear cups (8) and/or nape pad (7) to suit the 
wearer. 

5 

12. A suspension arrangement for supporting a shell 
(3) of a helmet on a wearer's head (2) comprising 
a light weight relatively stiff ring (1) having an in- 
ternal surface matched to, so as to fit closely 
around the wearer's head (2), and an external 
surface shaped to engage and arranged to be de- 
tachably secured to a part of the internal surface 
of the helmet shell(3). 

13. A method of adapting a helmet to fit a particular 15 
wearer's head (2) comprising providing a light- 
weight relatively stiff ring (1) having an internal 
surface matched to, so as to fit closely around, 
that particular wearer's head (2), and detachably 
securing the ring within the helmet 20 

14. A method according to Claim 13 wherein match- 
ing of the internal surface of the ring (11) to the 
head (2) of the particular wearer is accomplished 
by custom trimming the inner surface of a com- 25 
mon ring blank. 

15. A system according to Claim 13 wherein match- 
ing of the internal surface of the ring (1) to the 
head (2) of the particular wearer is accomplished 30 
by selection from a number of differently sized 
rings. 

1 6. A method according to any one of Claims 1 3 to 1 5 
wherein the ring (1) is formed of a plastics mate- 35 
rial. 

17. A method according to Claim 16 wherein the ring 
is formed of expanded polystyrene or polypropy- 
lene. 40 
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